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(54) POLYMER DISPERSION TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To miniaturize the display device constituted 
by combining a polymer dispersion type liquid crystal 
display element and louvers by reducing the thickness 
over the entire part thereof and to attain higher efficiency 
by eliminating the light loss by the reflection at the 
boundary between the liquid crystal display element and 
the louver member. 

CONSTITUTION: This display device is constituted of 
the liquid crystal display element constituted by 
interposing the louver parts 13a between counter 
electrode substrates 1 1 and 12 and packing a liquid 
crystal part 15 formed by microcapsulating a liquid 
crystal material and dispersing and holding the capsules 
into a polymer matrix into the spacings of the louver 
parts 13a and a rear surface light source body (EL lamp). The liquid crystals in the capsules 
array orderly in the parts impressed with an electric field. The liquid crystals array disorderly in 
the parts not impressed with the electric field. The light transmitted through the orderly 
arraying liquid crystal parts advances rectlinearly as it is. This light is absorbed on the wall 
surfaces of the louver parts and is admitted dark without emitting to the front surface side. The 
incident light scatters in the disorderly arraying liquid crystal parts and, therefore, the light 
which is not absorbed in the louver parts emits to the front surface side and is eventually 
admitted bright. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 * * * * shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polymer distributed liquid crystal display characterized by consisting of a liquid crystal 
display component filled up with the liquid crystal section in which the liquid crystal ingredient was 
microencapsulated [ section ] in the gap of the louver section, and a polymer matrix carries out 
distributed maintenance, and a tooth-back light source object with which the tooth back of said liquid 
crystal device was equipped while making the louver section intervene between counterelectrode 
substrates. 

[Claim 2] The polymer distributed liquid crystal display characterized by adopting an EL lamp as a 
tooth-back light source object in a polymer distributed liquid crystal display given in the 1st term of a 
claim. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the display using the polymer distributed liquid crystal 
display component which microcapsule(the shape of a corpuscle )-turned into the polymer matrix, and 
carried out distributed maintenance of the liquid crystal. 
[0002] 

[Description of the Prior Art] The polymer distributed liquid crystal display component which carries 
out distributed maintenance of the liquid crystal into a polymer matrix can control dispersion and the 
transparency of light which carry out incidence to a liquid crystal display component by the electric field 
effect, since large area-izing is easy, as an object for a display, as objects for modulated light, such as 
lighting adjustment of an aperture, the application range is wide and, of course, current attention is carry 
out as compared with the display device of the liquid crystal cell type with which ** also enclosed liquid 
crystal between substrates. 

[0003] the structure of being mainly a pneumatic liquid crystal (KORESU tick liquid crystal and 
SUMETIKKU liquid crystal being good otherwise), and carrying out distributed maintenance of this 
liquid crystal into a polymer matrix as liquid crystal used for the aforementioned liquid crystal display 
component - becoming --****-- that concrete structure - the ingredient list of a matrix or liquid 
crystal — the creation conditions of a component etc. - becoming settled - that of current versatility - 
although -- it is known. 

[0004] For example, the poly vinyl alcohol (PVA) which is the giant molecule which has a hydroxyl 
group is used for a matrix, and a means to make liquid crystal microencapsulate and hold in PVA is 
known by emulsifying water as a dispersion medium and making a pneumatic liquid crystal 
(deltaepsilon> 0) with an emulsion as shown in ****** No. 50163 1 [ 58 to ] etc. Moreover, an 
emulsion, nothing, and a means to, obtain latex incorporation liquid crystal as a result are shown to 
JP,60-252687,A by by emulsifying liquid crystal with a latex underwater, using a latex as a matrix. 
Furthermore, the means which carries out distributed maintenance of the liquid crystal minute drop with 
a phase separation method is shown in the ****** No. 502128 [ 61 to ] official report, using EPO 
KISHIN resin as a matrix. 

[0005] What was combined with the louver is known as an indicating equipment using this liquid crystal 
display component. It is what allotted the louver member to the tooth back of a sheet-like liquid crystal 
display component, and arranges the light source object at the tooth back of a louver member further as 
specifically shown in U.S. Pat. No. 4591233. Since the light which goes straight on from a tooth-back 
light source object to a transverse-plane side is intercepted by the louver member In the condition 
(electric-field impression condition) that microcapsule-like liquid crystal has aligned, incident light is 
scattered about in the state of an irregular train (electric-field condition of not impressing), and the liquid 
crystal which incident light went straight on, became a dark color display, and microencapsulated is 
brightly displayed on a transverse-plane side. Therefore, the alternative energization to the confrontation 
electrode of a liquid crystal display component is performing the desired light-and-darkness display. 
[0006] 

[Problem(s) to be Solved by the Invention] In the liquid crystal display using the above mentioned 
louver, since it is the structure which carries out the laminating of the sheet-like liquid crystal display 
component for a louver member, the whole becomes thick, reflection by the interface of a liquid crystal 
display component and a louver member arises further, and an optical loss is not mostly efficient. 
Moreover, in the usual lighting fitting, the whole display becomes thick and the brightness 



nonuniformity of a display also tends to produce the tooth-back light source. Then, this invention 
'proposes the liquid crystal display which can form the whole very thinly. 
[0007] 

[Means for Solving the Problem] The polymer distributed liquid crystal display concerning this 
invention is characterized by consisting of a liquid crystal display component filled up with the liquid 
crystal section in which the liquid crystal ingredient was microencapsulated [ section ] in the gap of the 
louver section, and a polymer matrix carries out distributed maintenance, and a tooth-back light source 
object with which the tooth back of said liquid crystal device was equipped while it makes the louver 
section intervene between counterelectrode substrates. Furthermore, it is characterized by adopting an 
EL lamp as a tooth-back light source object especially especially in said display measure. 
[0008] 

[Function] The liquid crystal in a capsule aligns in the electric-field impression part in a liquid crystal 
display component, and the liquid crystal in a capsule is an irregular train in electric-field a non- 
impressing part. For this reason, the light from the tooth-back light source section arranged at the tooth 
back of a liquid crystal display component will be absorbed by the louver section wall surface by the 
louver section except the outgoing radiation of the direction of slant, the light which passed the liquid 
crystal part which aligned goes straight on as it is, and outgoing radiation of it is not carried out, but it is 
darkly accepted in a transverse-plane side. Moreover, since incident light is scattered about in a non- 
aligning liquid crystal part, outgoing radiation of the light which is not absorbed by the louver section is 
carried out, and it is brightly accepted in a transverse-plane side. Therefore, a desired light-and-darkness 
display is made by the alternative energization to a counterelectrode. 
[0009] 

[Example] Next, the example of this invention is explained. If the liquid crystal display concerning this 
invention consists of a liquid crystal display component 1 and a tooth-back light source object 2 and the 
liquid crystal display component 1 is explained in conformity with the manufacture process, it will form 
a transparent electrode (ITO) 12 on the transparence substrate 11, and will apply sensitization resin 13 
on it ( drawing 1 : a). Next, the MASUKI king 14 corresponding to the configuration of louver section 
13a is given, light is irradiated and sensitization resin 13 is made to expose from the direction of slant 
( drawing 1 : b). Furthermore, while sensitization resin 13 removes the back MASUKI king 14 who does 
sensitization denaturation, etching of a sensitization part or the non-exposing section is performed, after 
etching, black processing of the side face of residual resin is carried out, and louver section 13a is 
formed ( drawing 1 ; c). If louver section 13a is formed, it will be filled up with the liquid crystal section 
5 which added and stirred liquid crystal to the matrix polymer independently in the gap of louver section 
13 a, and after solidifying, the laminating of the substrate 1 1 which has ITO 12 is carried out, and a 
component 1 is formed ( drawing 1 : d). A display carries out the laminating of the tooth-back light 
source object 2 formed in the tooth-back side of said component 1 by the EL lamp. 
[0010] The display drive of said display turns on the tooth-back light source object 2, and is made by the 
alternative energization to ITO 12. The outgoing radiation by the side of the front face of the white light 
of the tooth-back light source object 2 becomes settled according to the protection-from-light function of 
louver section 13 a, and a transmitted light operation of the capsule liquid crystal 151 of the liquid crystal 
display component 1 . Since incident light does not go straight on as it is since the rectilinear-propagation 
light which the capsule liquid crystal 151 in an electric-field impression part (ON part) aligns, and 
carries out incidence as specifically shown in drawing 2 is absorbed by louver section 13a as it is, and 
outgoing radiation of the front-face side of the liquid crystal display component 1 is not carried out but 
the capsule liquid crystal 151 is in the condition of not aligning, in electric-field a non-impressing part 
(OFF part), but it becomes the scattered light, outgoing radiation will be carried out to a front-face side. 
Therefore, as shown in drawing 3 , a light-and-darkness display is made by the electric-field impression 
part of the liquid crystal display component 1 , and a predetermined display is made by alternative 
energization to a counterelectrode. 

[001 1] In addition, it is what adopted the EL lamp as the tooth-back light source object 2 especially in 
the above mentioned example, and by adopting especially this EL lamp, while the whole equipment 
becomes thin, there is an advantage which nonuniformity does not produce. This invention is not limited 
to said example, the louver section should be just inherent in the display device at least, and the 
manufacture means is arbitrary, and without also limiting a tooth-back light source object to an EL lamp 
further, as long as it emits the light, it may adopt the lighting device of arbitration. 
[0012] 

[Effect of the Invention] Since the interface of the louver section and a liquid crystal display component 



stopped existing in a polymer distributed liquid crystal display as mentioned above while the louver 
* ' section was made inherent in a display device, and capsule liquid crystal was what was held and was 
filled up with Pori The Matrix and was able to form the whole equipment thinly in the gap of the louver 
section, optical effectiveness of this invention [ especially ] also improves. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view showing the production process of the liquid crystal display in the 
example of this invention. 

[Drawing 2] It is the explanatory view showing an operation of this liquid crystal display component. 
[Drawing 3] It is the explanatory view of actuation of this equipment. 
[Description of Notations] 

1 Liquid Crystal Display Component 

1 1 Substrate 

12 Counterelectrode (ITO) 

13 Sensitization Resin 
13a Louver section 

14 Masking Section 

15 Liquid Crystal Section 
151 Liquid Crystal Capsule 

2 Tooth-Back Light Source Object (EL Lamp) 
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